S1. Synthesis
A chiral 9,10-diphenyleanthracene derivative (i.e. S ANT) was synthesized following closely the literature procedures. 1, 2 Chromatography of the crude reaction mixture afforded S ANT as the major product and tetrahydro-5,5'-bis(dibenzodicycloheptenyl) as a minor product. Figure S1 . UV-vis absorption spectra of 9,10-diphenyle anthracene and doubly bridged 9,10-diphenyl anthracene in the range of 250-500 nm (left) and expanded to 300-500 nm range (right).
H and 13 C NMR spectra of S ANT

UV-vis absorption spectroscopy
S2. Generation of Cation Radicals
Reproducible spectra of doubly bridged 9,10-diphenyl anthracene ( S ANT) and 9,10-diphenyl anthracene cation radicals were obtained in CH 2 Cl 2 solution at 22 ºC by quantitative redox titrations using THEO +• SbCl 6 -(E red1 = 0.67 V vs Fc/Fc + , λ max = 518 nm, ε max = 7300 cm -1 M -1 ), 3 and NAP +• SbCl 6 -(E red1 = 0.94 V vs Fc/Fc + , λ max = 672 nm, ε max = 9300 cm -1 M -1 ) 4-6 as oxidants. 
S3. X-Ray Crystallography
S4. Density Functional Theory Calculations Computational Details
The electronic structure calculations were performed using density functional theory (DFT) as implemented in Gaussian 09 package, revision D.01 9 using B1LYP-40/6-31G(d)+PCM(CH 2 Cl 2 ) 10,11 level of theory. 12 Solvent effects were included using the implicit integral equation formalism polarizable continuum model (IEF-PCM) [13] [14] [15] [16] [17] with dichloromethane solvent parameters (ε = 8.93). In all DFT calculations, ultrafine Lebedev's grid was used with 99 radial shells per atom and 590 angular points in each shell. Tight cutoffs on forces and atomic displacement were used to determine convergence in geometry optimization procedure. Harmonic vibrational frequency calculations were performed for the optimized structures to confirm absence of imaginary frequencies for equilibrium geometries and presence of one imaginary frequency for transition state geometries. For each transition state a reaction path along the intrinsic reaction coordinate (IRC) 18 was calculated. For cation radicals, wavefunction stability tests 19 were performed to ensure absence of solutions with lower energy. The values of <S 2 > operator after spin annihilation were confirmed to be close to the expectation value of 0.75. Table S2 . Thermodynamic data for IRC pathway showed in Figure S8 Table S3 . Thermodynamic data for IRC pathway showed in Figure S8 Table S7 . Thermodynamic data for IRC pathway showed in Figure S10 Table S9 . Thermodynamic data for IRC pathway showed in Figure S11 Table S11 . Thermodynamic data for IRC pathway showed in Figure S12 Table S13 . Thermodynamic data for IRC pathway showed in Figure S13 Figure S13 . Showing that the energy difference between structures B and C arises from steric crowding between the methyl substituents on anthracene core and phenyl groups
Isomerization Pathways
S5. Kinetic Modeling
The Eyring equation defines the rates k of a chemical reaction as follows:
where ∆ ‡ = ∆ ‡ − ∆ ‡ is the Gibbs free energy of activation, ∆ ‡ is enthalpy of activation, ∆ ‡ is entropy of activation, ! is Boltzmann's constant and ℎ is Planck's constant. Using the available rate constants of S ANT racemization at different temperatures (Table S14 ) and the linearized Eyring equation (eq. 2), Gibbs free energy, enthalpy and entropy of activation at room temperature (298.15 K) were determined ( Figure S16 , Table S15 )
The half-life of the racemization can be expressed using the first-order kinetic equation:
Using the experimental Gibbs free energy of activation (Table S15) According to the results from DFT calculations (Figures S6-S11), racemization mechanism between syn enantiomers in all studied compounds (M, S ANT, A, B, C and D in both neutral and cation radical states)
involves achiral anti conformation that is 1-2 kcal/mol higher than syn. Note that the presence of the highenergy intermediate between syn and anti conformations does not significantly impact the overall kinetics of the interconversion. Thus, the interconversion between syn and anti conformations can be described by the following equilibrium equation:
⇄ ⇄ Solving the following system of differential equations the time evolution of concentrations of each species can be simulated:
where rate constants !" and !" between syn and anti conformations can be determined from the Eyring equation at room temperature. Figure S15 . Effect of the intermediates on the kinetics of the racemization process in S ANT. 
Mole Fraction
with intermediates without intermediates Figure S16 . Interplanar angles between phenylene moieties (shaded green) of the anthracene cores in S ANT and S ANT +• crystal structures. 
